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A case-controlinterview study, conducted among participantsin the BreastCancer Detection Demonstration
Projectand involving963 breastcancercasesand 858 controls,allowedevaluationof the riskof breastcancer
associatedwith useof oral contraceptives.Overall,therewas no associationbetweenuse andriskof disease(RR=
1.1). In addition,there was no indicationof increasingriskwithyearsof use oryearssinceinitialuse,despiteslight
excessrisksobserved amongusersof high-dosepreparations.Premenopausalwomen who usedthe pill after the
age of 40 demonstratedapproximately_ 50% increasedrisk,possiblyas a resultof artificialprolongationof a pre-
menopausalrate of diseaseincidence.Non-significantexcessrisksassociatedwith pill usewere alsoseenamong
premenopausalwomen who reported a family historyof breastcancerin a sister(RR= 3.6) or previousbiopsies
for benignbreastdisease(RR= 3.2). The latter excesswas limited to women whoseuseof thepillprecededa first
biopsy,suggestingthat the typesof lesionsrequiringbiopsyamongcurrentlong-termpill usersmaybe thosethat
predisposeto breastcancer.

The relationship between use of oral contraceptives and in association with other breast cancer risk factors or at

risk of breast cancer has received widespread interest, later periods in their reproductive lives.
This has been stimulated by the recognition that endo- A previous mailed questionnaire study among 405
genous hormones are involved with the onset _,2 and breast cancer cases and 1156 normal 'screenees'

course 3 of the disease. Recent reports that oestrogens identified through the same screening programme
prescribed for the menopause may increase the risk of showed non-significant elevations in risk of breast
breast cancer 4-'8have increased concern that oral con- cancer among menopausal women who had used oral

traceptives may exert a similar effect, contraceptives in the presence of other risk factors, eg
To date, most studies have failed to find an associa- history of previous breast biopsy, family history of

tion between oral contraceptive use and breast cancer; breast cancer, and late age when first child was born. l_
these include both cohort _13 and case-control 1_-_9 The present study attempted to evaluate these associa-

studies. However, the interpretation of these findings is tions more extensively by obtaining home inter'dew data
limited by the fact that the latent period necessary for on an expanded series of breast cancer cases and a
cancer induction may not have been realized and the newly selected sample of normal screenees.
numbers of women with certain patterns of use may
have been limited. This would be particularly true if, as
recent evidence indicates, excess risks are confined to METHODS

specific subsets of users, including women who have The study population was chosen from participants in
used the pill to delay a first pregnancy, 2°,2' those who the Breast Cancer Detection Demonstration Project
have had a breast biopsy, 2° those with a family history (BCDDP), a nationwide screening project supported
of breast cancer 22 and those whose use began later in jointly by the National Cancer Institute and the

' their reproductive lives.23,2' American Cancer Society. This programme recruited
The present study, conducted within the context of a over 280 000 asymptomatic women to 29 widely

nationwide breast cancer screening programme, offered dispersed screening centres for annual breast screening.
a unique opportunity to evaluate the relationship Screening began at the various centres between 1973
between oral contraceptive use and risk of disease, and 1975, and employed combined modalities of clinical

Unlike many of the previous investigations, the subjects examination, mammography and thermography.
in this study were generally older, most pill users had For this study, we identified all women with breast

begun use in the distant past, and many had used them cancer detected during the period July 1973 to May
1977 at 28 of the centres. These women were

* EnvironmentalEpiderniologyBranch, National Cancer Institute, individually matched with another Project participant
LandowBuilding3C06, Bethesda,MD20205,USA. whose screens did not result in a recommendation for
I"Department of Epidemiology,The Johns Hopkins University, biopsy. The matching factors were centre, race (White,
Baltimore,MD21205,USA. Black, Oriental, other), age (same five-year age group),
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TABLE 2 Relative risks of breast cancer by selected measures of use of oral contraceptives, by menopause status

Premenopausal Menopausal Total

Never used 1.00 (284, 237) 1.00 (454, 432) 1.130(738,669)

Everused 1.11(174, 142) 1.02( 50, 47) 1.08 (224, 189)
95% C.I. (0.8-1.5) (0.6-1.6) (0.8-1.4)

Years of use

<4 0.88( 81, 82) 0.96( 32, 33) 0.91(113,115)
4-6 1.31( 30, 20) 1.00( 6, 6) 1.23( 36, 26)
7-9 1.61( 29, 16) 1.22( 6, 5) 1.52( 35, 21)
10+ 1.05 ( 26, 21) l.Ol ( 3, 3) 1.04( 29, 24)

Zt for linear trend 1.10 (p = 0.14) 0.11 (p = 0.46) 1.04(p = 0.15)

Years since initial use
<7 0.95( 26, 24) 0.79( 7, 9) 0.90( 33, 33)
7-12 1.28( 98, 69) 1.15( 26, 23) 1.24(124, 92)
13+ 0.78( 42, 47) 0.88( 14, 16) 0.81( 56, 63)

Zi for linear trend 0.09 (p = 0.46) -0.04 (p = 0.48) 0.05 (p = 0.48)

Years since last use

Currentuser 1.06 ( 32, 26) - 1.06( 32, 26)
<1 6.20( 14, 2) oo ( 1, O) 6.74( 15, 2)
1 1.19( 11, 8) 1.02( 3, 3) 1.15( 14, 11)
2-4 0.84( 25, 27) 1.45( 10, 7) 0.97( 35, 34)
5+ 1.00( 86, 77) 0.89( 33, 37) 0.96(119, 114)

N.B. Numbers in parentheses representnumbers of cases, numbers of controls.
Relative risks adjustedfor age; risks in total column adjustedadditionally for menopause status.
Unknowns excluded from analysis.

categories. The numbers of users in most categories, began taking oral contraceptives at age 35-39 and who

however, were limited. Among the premenopausal used them for seven or more years showed a relative risk

women, non-significant elevations in risk were seen of 2.3. The risk was 2.0 for shorter term users (4-6

among those whose use began at ages 35-39 (1.4), ages years) among women who started taking the pill at ages

45-49 (1.3) and beyond these ages (1.3). These associa- 40-44, and (1.7) for users of less than four years among

tions were pursued further by examining duration of use those who began taking the pill at 45 years or later.

according to age at first use among the premenopausal Further analysis examined duration of use before and

women. This analysis generally showed a pattern of after the age of 40 in both premenopausal and meno-

increased risk for women who continued using the pill pausal women (Table 3). No consistent pattern of risk

after approximately age 40. For example, women who was observed with years of use before age 40. After age

TAaLE3 Relative risks of breast cancer byyears of use of oral contraceptives before and after the age of 40

Premenopausal women Menopausal women
Use before Use after Use before Use after

age 40 age 40 age 40 age 40

Years of use
within age categories

<2 0.81 (57) 0.86 (30) 0.95 (13) 0.99 (28)
2-3 1.25 (30) 1.67 (14)
4-5 1.14 (15) 1.39 (15) -- 0.95 (13)
6+ 1.02 (27) 1.60 (25)

N.B. Numbers in parentheses represent number of cases.

All risks relative to women who have never used oral contraceptives.
Observations pertaining to years of use before and after age 40 are not necessarily independent, ie women could
be included in both categories if use occurred before as well as after age 40.
Women with unknown ages at first use of oral contraceptives or years of use within age categories excluded from
analysis.
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time of entry to the Project (same six-month interval), RESULTS
and length of continuation in the Project (a control Rates of 'ever use' (for one month or longer) of oral
subject had to have completed as many years of screen- contraceptives among the breast cancer cases and
ing as her matched cancer case), controls are presented in Table 1. The highest rates of

All study subjects were interviewed in their homes by usage were reported by the youngest women, with
uniformly trained nurse-interviewers. Completed inter- approximately 65% of women less than 40 years of age

' views were obtained from 86.1% of eligible cases (n = indicating any use of oral contraceptives. Use declined
1552) and 74.2% of control subjects (n = 1375). The with increasing age; only 1% of the women over the age
lower response rate for controls than for cases was of 60 reported having used birth control pills. No
primarily due to the controls being more difficult to significant association between use of the pill and risk of
locate (7.6% controls versus 2.2% cases unavailable) breast cancer was observed in any of the five-year age

and to their refusing more frequently to be interviewed groups. The relative risks ranged from a low of 0.8 in
(10.5% versus 4.6%). Women who were interviewed did women less than 40 years of age at breast cancer
not differ significantly from those not interviewed with diagnosis to 1.3 among women aged 45-49. The overall
regard to a number of factors determined for each age-adjusted relative risk was 1.1 (95% CI 0.8-1.4).
woman at entry to the Project--including age, race, Table 2 presents information regarding use of oral
family income, and history of benign breast surgery, contraceptives by menopause status. The risks asso-

The majority of cases (74%) were interviewed within ciated with ever use were similar for premenopausal
three years after diagnosis. However, in the analyses, (RR = 1.1) and naturally menopausal (1.0) women. In
various exposure information was considered only until neither group was there any linear relationship of risk
the date of diagnosis for cases, or the equivalent period with years of use of oral contraceptives or years since
for matched controls. A number of women (60 cases, l I initial use. Among the premenopansal women, the
controls) reported a history of breast cancer prior to highest risk was observed among users of 7-9 years,

entering the screening Project; these women were not whereas users of 10 or more years demonstrated no
included in the current analysis, elevation in risk. A similar pattern of risk among pre-

Previous analyses from this study have shown a menopausal women was seen with years since initial use
possible association between menopausal oestrogen use of oral contraceptives, with the risk among women
and risk of breast cancer, particularly among women whose use began 7-12 years prior to diagnosis exceed-
who received oestrogens following a bilateral ing that of women whose use began earlier. Analysis of
oophorectomy. 7Because of the high correlation between data on years since last use revealed no distinctive

oral contraceptive use and oestrogen use and the trends. Current users had approximately the same risk
extensiveness of oestrogen exposure among women with as those who had discontinued the pill more than one
a surgical menopause, we eliminated from the present year prior to diagnosis. There was, however, an excess
analysis women with a history of an artificial meno- risk for those who had stopped taking the pill in the year
pause (418 cases, 424 controls) and those With missing before diagnosis.
information on menopause status (24 cases, 11 When effects were examined according to age at first
controls). The present analysis is further restricted to use of oral contraceptives, no excess risks prevailed for
white study subjects (91% of the women interviewed), the menopausal women in any of the 'age at first use'
and thus consists of 963 breast cancer cases and 858

control subjects. TABLE 1 Rates of use of oral contraceptives among eases and

, The measure of association between pill use and risk controls by age at breastcancer diagnosis

of breast cancer was the relative risk (RR), as estimated

by the odds ratio. When necessary, effects of confound- Age at Cases Controls RR (95%C.I.)
ing variables, such as menopause status, were taken into diagnosis N %Users N %Users
account by stratification; maximum likelihood estimates
of the overall risk and corresponding 95% confidence <4o 37 62.2 37 67.6 0.79 (0.3-2.1)
intervals (CI) were derived. 25 For multiple levels of 40--44 103 54.4 97 52.6 1.08 (0.6-1.9)45-49 195 34.9 161 29.8 1.26 (0.8-2.0)

exposure, significance was assessed using the linear 50-54 221 23.5 187 22.5 1.06 (0.7-1.7)
trend test given by Mantel. 2e The measure of trend is a 55-59 150 14.7 131 15.3 0.95 (0.5-1.8)

chi statistic, with positive or negative values, indicating 60+ 256 1.2 245 1.2 0.96 (0.2-4.8)
the direction of trend. Probability values are based on a Total 962 23.3 858 22.0 1.08 (0.8-1.4)

one-tailed test, since primary interest was in testing N.B. Total relative risk adjusted for age.
whether there was an increased risk of breast cancer Women with unknowns regarding ever-use of oral
associated with oral contraceptive usage, contraceptives excluded from analysis.
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TAaLE5 Relativerisksof breastcancerassociatedwith useof oralcontraceptives,by selectedriskfactors andmenopausalstatus

Premenopausalwomen Menopausalwomen
Exposed Exposed Exposed Exposed

cases controls RR(95%CI) cases controls RR(95%CI)

Familyhistory--mother
No 147 126 1.15(0.8-1.6) 45 43 1.06(0.6-1.7)
Yes 24 15 0.93(0.4-2.3) 4 4 0.65 (0.1-5.2)

Familyhistory--sister
No 161 140 I.13(0.8- 1.5) 42 46 0.94 (0.6-1.5)
Yes 12 l 3.63(0.4-31.6) 8 1 3.38 (0.4-78.8)

Breastbiopsy
No 139 125 1.l 1(0.8-1.6) 40 39 1.05(0.6-1.8)
Yes 35 17 1.24(0.6-2.7) 10 8 0.93 (0.3-2.9)
l 20 15 0.92(0.4-2.4) 8 5 1.27(0.3-5. l)
2+ 15 2 3.17(0.5-24.5) 2 3 0.52_0.1-5.0)

Parity
0 13 8 1.46(0.4-5. l) 4 6 0.69 (0.1-3.2)
1-2 84 63 1.28(0.8-2.1) 24 21 1.03(0.5-2.l)
3+ 77 71 1.02(0.6-1.6) 22 20 1.26(0.6-2.7)

Ageat firstlivebirth
<20 l0 22 0.48 (0.2-1.4) 3 1 3.94(0.4-34.6)
20-24 76 69 1.22(O.8-2.0) 16 22 0.8g (0.4-1.9)
25-29 59 32 1.59(0.9-2.9) 17 13 1.04(0.4-2.7)
30+ 16 11 0.98 (0.3-3.l) lO 5 1.58(0.4-6.5)

N.B.Relativerisksrepresentriskof everuseoforal contraceptivesversusnousewithineachriskfactor category.Risks adjustedforage.
Unknownsexcludedfrom analysis.

were associated with a family history of breast cancer in with previous observations and with other knowledge
the mother or with age at first childbirth among either regarding the biology of breast cancer suggests that the
the premenopausal or menopausal study subjects, associations may be real.

Attempts were made to test findings from the One subgroup for whom pill usage seemed to exert an
stratified analyses using standard matched techniques 27 adverse effect were women with a family history of
as well as multivariate procedures for unmatched 2s and breast cancer, a finding consistent with that of Black et
matched 29 data. The multivariate models took into al. n In our study, the elevation in risk derived
account the simultaneous influence of_everal potentially primarily from women who had a sister with breast

confounding variables. All analyses showed estimates cancer. No excess risk was observed for pill usage
similar to those derived by the unmatched stratified among women whose mothers had breast cancer, a
technique, finding not in accord with a previous study among

BCDDP participants. _7 We attempted to determine in
DISCUSSION the present study if the elevated risk associated with pill
The results of this study are, for the most part, use among women with affected sisters might be due to
reassuring. In the total series of women, use of the pill these women developing their breast cancer at an early
was not associated with an increased risk of breast age or to their having more than one affected relative.

cancer (RR = 1.1) nor was there any indication of an However, neither of these factors seemed to explain why
increase in risk with duration of use or with time since these women might be particularly susceptible to the
initial use. Some increase was seen for recent users of effects of the pill. It is unclear as to why use of the pill
the pill. However, this was predominantly for women would enhance risk among women whose sisters had
who had discontinued using the pill in the year prior to breast cancer, but not among women whose mothers
diagnosis, suggesting selective discontinuation by cases had breast cancer. The difference may reflect a chance
because of suspected breast abnormalities, finding in one subgroup, and requires further study.

There were, however, several subgroups where Our finding of an increased risk for pill users who had
elevated risks prevailed. All of our findings in sub- a history of benign breast disease is consistent with
groups were based on small numbers of users, requiring previous reports.17, 2° This may appear initially to be at
cautious interpretation. Most of these elevated risks variance with the protective effect of oral contra-
were not statistically significant, but their consistency ceptives on the occurrence of benign breast disease. 2°,3°



ORAL CONTRACEPTIVES AND BREAST CANCER 319

40, however, risk was slightly, but not significantly, contraceptive hormones, and among the menopausal
elevated following two or more years of use among the women, age at cessation of menses. Control for these
premenopausalwomen. This elevation was of the order variablesdid not substantially alterany of the estimates
of 40--70%, with no apparent trends according to associatedwith various measuresof pillusage, including
duration of use. Among the menopausal women, there ever use of the pill, years of use, years since initial use or

) was no evidence of elevated risk for use before or after age at firstuse.
the age of 40. Several modifications of pill effects were noted, how-

Information on the types of oral contraceptives used ever, by the presence of certain other risk factors (Table
was also analysed. No excess risk was observed with 5). These effects were most evident among the pre-
any one type of pill, but the numbers of users for any menopausal women. The most striking interaction was
particular pill were usually limited. When pills were seen for women whose sisters also had breast cancer.
grouped by amount of oestrogen, there was some These women exhibited a threefold excess risk of breast
increase in risk for users of high-dose (100+gg) caricer associated with use of the pill,with theeffect seen
preparations (Table 4). This was true for the dose of the among both premenopausal and menopausal women.
first oral contraceptive and for the dose of the oral Among the premenopausal women, use of the pill was
contraceptive used for the longest period of time. In the also associated with an increased risk among those with
menopausal women, users of the high-dose prepara- a history of benign breast biopsy, particularly when two
tions showed twofold excess risks. However, risk did not or more biopsies were reported (RR = 3.2). In this
increase with dose among users of the lower dose group, the elevated risk was restricted to women who
preparations. For the high-dose users, risks were began use of the pill before the occurrence of breast
examined according to years of use, with no apparent surgery. The relative risk for pill use, adjusted for
trends revealed. The relationship of risk to dose and number of breast biopsies, was 2.5 (95% CI0.8-8.0) for
duration of use was further evaluated by calculating a those whose use began prior to surgery, as opposed to
cumulative lifetime oestrogen dose. This failed to reveal 0.7 (0.3-1.7) for those whose use began afterwards.
any distinct trend.However, since the analysis required There was also some indication that the effects of pill
knowing the name and duration of use of each oral use wereless for parous than for nulliparouswomen, but
contraceptive used, many women (includingmore cases the extent of increased risk among nulliparous women
than controls) were classifiedwithan unknown value for was considerably less than for the other identifiedeffect
this summary parameter, modifiers. In contrast to the premenopausalwomen, no

Analyses werealso performedto examine the possible interactions of pill use with prior breast surgery or
confounding effects on pill use of other breast cancer parity were seen among the menopausal women. How-
risk factors. These factors included age at birth of the ever, only four of the menopausal breast cancer cases
firstchild, parity,family history of breast cancer,history reported use of the pill priorto the occurrence of a first
of a breast biopsy, age at menarche, weight, use of non- breast biopsy. No distinct patterns of riskfor pill usage

TAaLE4 Relative risks of breast cancer by oestrogen dose offirst and longest used oral contraceptive

Premenopausal Menopausal Total

Oestrogen dose of firstoral
contraceptive used

Non-user 1.00 (284, 237) 1.00 (454, 432) 1.00 (738, 669)
<60_g. 0.77( 32, 36) 0.68( 8, 12) 0,75 ( 40, 48)
60-80_g. 1.01( 22, 19) 0.32( 4, 13) 0.73( 26, 32)
100+ gtg. 1.27 ( 65, 47) 2.23 ( 18, 8) 1.43 ( 83, 55)
Unknown 1.20( 55, 40) 1.41( 20, 14) 1.26( 75, 54)

Oestrogen dose of oral
contraceptive used longest

Non-user 1.00 (284, 237) 1.00 (454, 432) 1.00 (738, 669)
<60p.g. 0.89( 40, 39) 0.60( 7, 12) 0.82( 47, 51)
60-801_g. 1.36( 25, 16) 0.24( 3, 13) 0.86( 28, 29)
100+ag. 1.20( 59, 45) 2.23( 18, 8) 1.38( 77, 53)
Unknown 1.05 ( 50, 42) 1.$6 ( 22, 14) 1.19 ( 72, 56)

N.B. Numbers in parentheses representnumberof cases, numberof controls.
Relative risksadjusted for age; risks in total column adjusted additionally for menopause status.
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